Introduction

A wrong question
People keep asking whether the pentaquark really exists. This is the wrong question. They recall the a2 splitting and the zeta particle which went away. But I am now haunted by a different memory, In the summer of 1964 Jim Smith told me about evidence from their kaon experiment at Brookhaven for a 2π decay of the long-lived kaon.. He asked me whether this could be explained without CP violation. I didn't see how and stupidly believed that there must be something wrong with their data. But their data were right and appeared as the second published evidence for CP violation 1 . My response to the wrong question about pentaquark existence is what I should have told Jim Smith in 1964, Nature is providing us with new data that theorists do not understand. The right question is how can we understand the meaning of these data and how can we point experimentalists in the right direction to clarify the physics which may be very interesting, + . the cost of baryonantibaryon and/or ss production by gluons must be used to normalize the production cross section for comparison with the photoproduction cross sections γp sees Θ + ; e + e − doesn't. Can the cost of producing BB and ss explain the difference between γp and e + e − ?
2.2 Θ + production via N * (2400)
A specific production mechanism that may be present in experiments that see the Θ + and absent in those that do not 3 .is suggested by CLAS data on γp → π 2. Experiments searching for the Θ + should check for possible production of a 2.
3. In the photoproduction reactions
If the photoproduction reaction
.the pion goes forward and everything else is in the target fragmentation region. 
Search for other
Production via meson and baryon exchanges
In γp →K 
QCD Guide to exotic search
BJ's question in 1986
In e + e − annihilation a createdfragments into hadrons. The q can pick up aq to make a meson or a q to make a diquark (qq). Thecan pick up another q to make a baryon but might pickup aq to make a "triquark" (qqq) bound in a color triplet state. Picking up two more quarks makes a pentaquark BJ asked: "Should such states be bound or live long to be observable as hadron resonances? What does the quark model say?'
The quark model says that a petaquark is a five-body problem with no feasible exact solution The simplest approach assuming space factorization and symmetrization explains absence of low-lying exotics and gives negative parity pentaquarks, but does not predict Θ + . A positive parity Θ + suggested by the the chiral soliton model 2 requires a p-wave pentaquark and may imply a stable lower s-wave baryon a . A five-body system has ten possible pairs for p-wave giving too a If the splitting between the lowest positive strangeness s and p-wave baryons is similar to the 290 MeV Λ(1115) -Λ(1405) splitting the s-wave Θ + is a bound KN state well below the KN threshold. Experimental evidence for and against should be checked. many possible states
Color-magnetic interaction and flavor antisymmetry
QCD motivated models 7, 8, 9 show that breakup of exotic multiquark color singlet states into two separated color singlets loses no color electric energy and gains kinetic energy.
Extending to multiquark states 10 the remarkably successful 2 DGG model 9 showed that only the short-range color-magnetic interaction can produce binding in single cluster or bag models.
The Pauli principle requires flavorsymmetric quark pairs to be antisymmetric in color and spin at short distances and therefore to have a repulsive short-range colormagnetic interaction. The best candidates for multiquark binding should have a minimum number of same-flavor pairs
The nucleon has only one same-flavor pair; ∆ ++ (uuu) has three. Two extra sameflavor pairs cost 300 Mev. Flavor antisymmetry principle 11 explained absence of lowlying exotics and suggested search for H dibaryon uuddss. Extension to heavy quarks 11 suggested exotic tetraquarks and anticharmed strange pentaquark 12 (cuuds) Quark model calculations with flavor antisymmetry told experimenters to look for (cuuds) pentaquark with only one sameflavor pair; not the Θ + (suud).with two. Ashery's E791 search forcuuds found events 13 ; not convincing enough. Better searches with good vertex detectors and particle ID 12 . are needed; One gold-plated event showing a proton emitted from a secondary vertex and defining a new unknown baryon is enough without statistics.
Finding the Θ + suggests a two-cluster model 2 .
A diquark-triquark in p-wave |ud; uds with a centrifugal barrier separates repulsive identical uu and dd pairs. The ud pairs are bound fermion pairs, not bosons, with wave functions not uniquely defined and depending on external environment. The diquark is in an external color triplet field like the ud pair in the Λ and is assumed to have the same unique wave function and mass. The ud pair interacting with thes has a very different environment. Two different colorspin couplings and different ud wave functions arise for the triquark with roughly the same color-magnetic energy 4 
